Cardiac remodeling and diastolic dysfunction in DahlS.Z-Lepr(fa)/Lepr(fa) rats: a new animal model of metabolic syndrome.
We recently characterized male DahlS.Z-Lepr(fa)/Lepr(fa) (Dahl salt-sensitive (DS)/obese) rats, which were established from a cross between Dahl salt-sensitive and Zucker rats, as a new animal model of metabolic syndrome (MetS). We have now investigated cardiac pathophysiology and metabolic changes in female DS/obese rats in comparison with homozygous lean female littermates (DahlS.Z-Lepr(+)/Lepr(+), or DS/lean, rats). Animals were maintained on a normal diet and were subjected to echocardiography followed by various pathological analyses at 15 weeks of age. Systolic blood pressure was significantly higher in female DS/obese rats than in DS/lean females at 12 weeks of age and thereafter. The survival rate of DS/obese rats was significantly lower than that of DS/lean rats at 15 weeks. Body weight, as well as visceral and subcutaneous fat mass were significantly increased in DS/obese rats, which also manifested left ventricular (LV) diastolic dysfunction and marked LV hypertrophy and fibrosis. In addition, myocardial oxidative stress and inflammation were increased in DS/obese rats compared with DS/lean rats. Serum insulin and triglyceride levels as well as the ratio of low-density lipoprotein- to high-density lipoprotein-cholesterol levels were markedly elevated in DS/obese rats, whereas fasting serum glucose concentrations were similar in the two rat strains. The phenotype of female DS/obese rats is similar to that of MetS in humans. These animals also develop salt-sensitive hypertension and LV diastolic dysfunction as well as LV hypertrophy and fibrosis, and these changes are associated with increased cardiac oxidative stress and inflammation.